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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device which 
increases the stability of a system by shortening an 
interruptive process by a CPU in a device which controls 
an ATAPI protocol. 

SOLUTION: When a CPU 72 allows data to be stored in a 
storage destination address of a buffer memory 712 
specified by the CPU 72 at the time of the command 
reception of an LSI 712 equipped with a common register 
storage area (including a data FIFO 712 holding 
command packets) receiving data from a host computer 
through an ATA bus 2 and the buffer memory 712 usable 
as a RAM of the CPU 72, a common register value 
(including a command packet value) is stored. 
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(57) QBft] 

[SBH] atap I -fa hn;bS:«!l»rsgBK:fe^ 
T, CPU(^UiiiS»«Ki®JS»S:Biy. i/X^A©^ 

DWSil#®3 *Xhn>^3.-df^e>ATAA^2S: 

h 5:«Jtt6f-^ F I F O 7 1 2 Sttf) CPU 
7 2©RAMfcL/T4fifli'5rtB3SEA«;7r^ J EU 7 1 2& 
JWflir6L S I 7 1 2©3V> KSMWJCfiV^T, CP 
U7 2frbm&atlfcAV7T* ! £V 7 1 2®ISW5tT 

kuxic, c p u 7 2 # <zmm «f e>n 




:!<ls 



1 

LTATAPia£©t^Xif©r-^ U^X#(C* 
IFOt 3Sfif^CDfUW5:ff-pCPU©RAMtUT^ 

ffl «J|g& A >y 7 r * =E y & JWIM-S A T A P I nv> R 

<Dm*mh-tZ>, 3i:&#^i:-rsATAPinv>K 10 

[»#«2] *x F3>^-^/!)^ATA;U5:^ 
LTATAP I^©&Wl^X#(D5-*-# U^X#fC 

FIFO*:, ^SW^JfflJ^T^CPUCDRAM^LT 
M"rf&A > v77^ ; E l J 5:*itl)ATAP I =f7> 

K^as^icfe^r, ttfiBCPu^^issstiST-*-^ 

buIBA ^r^^EU ©ISMftT K bx U etflB^ 

^l^X#©«£*&jifrr£, ii:&^tSATAP 20 

I nv> K^^o 

[fff#^3] *Xh3>tfi-^^e,ATA;U^ 
ITATAP Ii£0Ml/yxi!©T-f b£/'X#tC 

FIFOi, ^gft®frJ$P£?7e>CPU©RAM£LT 
^ffl^tg&Ay^T^U ^jytTSATAP I 37> 
K&il^Cfc^T, BulBC P U*>> ^t-*- # <D&*ftffF«r 
fc^^TV^^C, S(«BCPU^^^t!c|I«iS 
StifeiulBAy 7 r * ^ U ©&*fl$fcT K l/Xlc, iuiB* 
*l/i>^^©nv>KU^x^'fi, BtffB=(v>HV^^ 30 

Kte^rrs, ^fc^^SATAPinv^Rttyi 
[0 0 0 1] 

[«0J3<£Mi-&MfrS?] AT A P I (ATA 

ttachment Packet Interface) 7°U h ZVl Z> L 
S I CD3V> KSfg^CKt, #fC, C P UCD^MNf 
ra^lSI-SATAP I Hx'> Wm?tftiZM?Z>ij(D 
X3b& 0 40 

[0 0 0 2] 

Hfefc<Z>&fl5] ATAPIti, JfcX hay¥=L-$£fa 
IOTA- h*f^Xi'tffl-f>^7i-XfflATAii?: 

ICo^Tli, X3T1 3^M#T^»e>nT^S„ 

[0 0 0 3] £-f> #l^{Co^TSt0^^o EI5te, A 
T AAxtC J: o T|g$E£ tlTi^gtf) £/X^A £ jj< LT ^ 
£„ I^©tah3>tfa-^i HC*fLT, i£g3~6 
CDff4&*MTA/"\*X 2 S^LT^^fgTfeSo 
[0004] ftfgBI§g3~6«, ATAife^-h 50 



#P^2 0 0 1-229 1 1 5 
2 

"tSigg, ATAP I^I&Srthtf- r-fS3£ 

gT'fe l J , ftgPtC, A T Ai&V A T A P I 7°U V n;b 

z®m-f2>t-&>e>Ls i a, *x r-n>tf:i-# i*^e> 

-t£CPUi:£|yiiUT^.g>o 

[0 0 0 5] EI6{Cte, ATAyt^fc/rLTTf-feX 
•T 66&fc<Z)=g|g 3 <z>$£f££: 37> K-r- 9 (Dmntt h 
X^Z>„ l26tCfe^T, i£g3&, ATA;U2&^L 
TATAP I7"n hn;i/5:fflfti,LS I 3 1 1, mm 

3©MP£f7e>CPU3 2t, CPU3 2^7^tXt 
5RAM3 3 StB^UT^So 
[0 0 0 6] ATAPi-/ahn;i4!lffliLSl3 1«, 

# f»I^3 1 1 t, CPU3 2©RAMtltftfflBj 

[0 0 0 7] &*l/^X#&«14l!c3 1 1 iCte, ATA 
PiaS®37>KU^^3 11.1, *X h-n^tf:! 
- 2 <b*£ b S>'X # fflf- # b£/X# {C^52 tl^ 3 

FIFO (First in First out) 3 112, -£tf)flfiCDft 
^1/^7,^3 113, &&*ftLTV^ 0 

[0 0 0 8] J^T, mftZ-O^TWM'tZ. *X h3> 
tfn.-^ 1 «, 12 h Lfc=!£g3 iZMLX, AT Ay? 

t7l, 3V>F^Tt5. 

[0 0 0 9] ttTlBM^b^X^tt, ATA^^liATA 
P lM&lZffife£tlX<*^2>ATAAx2Zfi-l,XfcXb 
ay¥=L-& itfr?izx?z>i<yx*x$>z> 0 

[0 0 10] ATAP h-t-S^g 

3©^-JC«, *;xNn>tf^-^ 1 -fel/^hLfe 
^g3(C*fUT, ATA;<!7 2 4ICT, ^*L/t?X^ 

h) 5:^b1-So S(iiBnv>HVN°>r>y t>«, ATAift 

e>eMB3B«iBTf » u, ^xhn>tfa.-^i &im* 

SBRIC, iSg3ilCDnv>K (IDENTIFY PACKET DEVICE 

[00 11] ATAAX2 5:^lt!j-ab3>lfa-^ 
1^37> K*%frS*lS»^, A T A P I h 3 
^ffifWLSISlti, 7j>Xh3^tf^-^ 1^7^ -fex 
L fc*^ U i/'x ^ © n v y K u ^ ooffi Sr^W 1/ i>'x 
**SW1R«3 1 KZ)37>FU»^3 111a, 
hn>t°^-^ l^T^-feXLfenv>HV^>v 
^fUS?*#*SHMR«3 1 lCD-r-*F I F03 1 1 2 

3 1 1 3{C^g|flU CPU 3 2tCML/TfJ 
[00 12] CPU3 2IJ, iU l Jii*MSI;i/-^>(Z)cf 



3 

X'LS I 3 lCD3V>KUi>^^3 1 1 1 F I 
F03 1 1 2^^-(Dftfi(D^U^X^ 3 1 1 3lCT^-fe 
*U RAM3 31C«*W6. CPU3 2ii, fUUii* 
ffl®;i/-5 1 >S:^tT=iT> K^;i/-^->OD#-£R A 
M 3 3 «biiuSB&*ft L fe£3f 1/ Sfc* 9 OM*M »J ffi U 

[0 0 13] 

S3 (CSVvttt, =»V> K5MOTKU CPU3 2ti, L 
S I 3 l*»&fflSI»Jii*S:SSWU CPU 3 2®#J»JiA 10 

»jwi/-f>otfjfLs 1 3 1 o>#m\/*jz.#i/&m 

^e3 1 KCT^-feXL, RAM3 3tC##l/S>**CDffi 

[0 0 14] b3&»L&3B<6. ±3B©tifefeOflte^t*, C 
PU3 2©m'J&<^^;i/-^MC33VVT, AT A P I 

-fn HrxMWWLS I 3 ltf^UTv^ft^i^'x* 
<DW.^-?y WVrv hCDffi£CPU3 2jWR»Ji&tM 
i:lcWria*qH>S*i, CPU 3 2 ®flgftgi'\®ttj&^ 
*lS t V* 5 LTV^o 

[0 0 15] CPU3 2 7»Ji£A/r-V^gtp 20 

{c, tJxX M>fa-^ l fr£©#:cDnv> K-^nv> 
h & L S I 3 l #5MLfc»£, fu©^ 1/5? 

[0 0 16] 

tC, #$»JI©S||#JE 1 IC#S ATAPI3V> 
ittt, *Xh3>t:a-jt^f,ATA;US:^lTAT 
AP Ij8fe«)Muy^*fflf-f U^*(C»*ii* 
ti* 3 v> K^Mr <v h fc^fff S feft©^- * F I F O 30 

"3 T * *E 'J & JMtt -5 AT A P I 3?> K«ffl* 
^(CfeV%T, t^CPU^&7 2 -*®«J«W ; Br«:^6 
*vt^S#£fc, ffi8BCPUrt*e>J83fe3ftfca(f3&rt'y7 
r^^'J vmHBaT K iufB^ 1/ * ©ffi£ 

[0 0 17] *^0i^2IC#SATAPI 

XSr/rbTATAPI 1/ V*. 9 <D^~ 9 1/ S? 

f-jiFIFOil, SS«W©1WW«:ff "5 CPU0RAM 
'fcUt«P!IIB6yts'77^ ! E l J6*»t*ATAPI 

nv> K«a#3Scaswt, tfflacpu^&tsisstis 

7*-*®«5*WiFnr<Z)«*RfCJ:oT, t&BaCPUrt^fBft 

s. 

[00 18] *5WB©SU*S3K1«6ATAPI 
X4^LTATAP lWfe<B#M\sy*90y?—*\'V 50 
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r-^FI FO£, ^gftOftJWfc^CPUCDRAM 
fcUTftmnm&Ay 77WJ SrJMirrSATAP I 
nv> KflBB^jJMcas^T, WBCPU*»6f-*fflR 

Harass*. *>4vc^&»&tc, iwacpu*»&«R« 

iiulE&^l/i>'X#©3v>Kl/^x#ffi, iWBav>K 
rttryhatit, ©ffife, 3ti 

^©KitCttlfrt* <fc e> K Lfefcan***. 
[0 0 19] 

©^^nv^FO^tiSr^-rtcDffe^^ Ell ^Cfev^ 
T, ATA;U2 &/rlTATAP I 7°n hnMIW 
t«,LSI7U, ^fi7©ftd^IS:t70CPU7 2 H, 
CPU7 2^7^tXt5RAM7 3 fcJWIUT^So 
[0 0 2 0] ATAPl7'nhn;i4!liLSI7 1(i ) 

**HftflffR7 1 1 £, CPU7 2C0RAM^LTftfflBT 
«ft^77^ ; E , J 7 12 SHAH**. 

[0021] &misvx*mftffim7 1 1 tc&, 

7111, hn^tfn.-* 1 ^e.MT24x£3V> 
IWy hfeMtSr-^ F I FO 7 1 1 2, ^(Dflfi 

[0 0 2 2] 122 tt, #»E©^0>JgJBU tCfcltfS L 
S I 7 1 ftgpCDAy^T^U 7 1 2^(D^l/VX9 
^nv> iWy hOD^ftH^&^tjcDT'feSo 122 
{Cfe^T, CPU7 2*«ffiSLfc*ftttftTKl/^AJC 
tt, &*l/i>'x#ffi (37>K/^yhfS:*tf) 

[0 0 2 3] #CfC, Mmz^^TWffl-tZ, ATA/U 
2 Sr/i-LT^X h3>t!a-^ 1 ^^iiMS^rinv^ 
K&^bfe^, ATAPi7"nh n;i4U^i L S I 7 
Hi, /fx^hn^tfa.-^ l^nlfgLfcnv^Kl/^ 
4tfflS:*&l/^*»tt(Stt7 1 l©nv>Kl/^x# 
7 l 1 l/\ 

tVrv Y^^W^9^mm,l l l ©f 1 -* f I 

F07 112A, fcX h=l>kl°n.-^ limfBLt-ZO) 

®ifi®*»u^*7 1 1 3^&^-rs„ 

[0 0 2 4] CPU7 2i^<b7 : -9<Dmm^ 

^-XibtVt\^m^\t, ATAPl7"nh3;H«LS 
I 7 Hi, /W7T*^'J 7 1 2©CPU7 2*^B^b 
td&m%Y F Atc^ ^ ©ffi (n v> K/t^r 
yMtft*tf) S:*S«U CPU 7 2{C*f LtWi2^£ 



5 

[0 0 2 5] CPU7 2&, giw&frjtmjv-f-yfrb 

[0 0 2 6] itf^©^-#©&l)^^&#;i£tlT^& 

Wi:, atapi^d b=ui/frj$JLS i 7 nt, *x 

l/y^**SjWHBW7 1 1 onv> FU^x* 7 111 10 
/\, *x hn>£^-# 1 A^iLfe^vi/ KA** h 
*ft«#l/S?X*«*WW«7 1 1 ©-r-* F I FO 7 1 
12A, *X h 3 > fc: 3. - # 1 #i£fS lsttom<D#M 

\/y*9W*$gi\/*j*zmm8i.'i 1 i©-e©fts©ft 

1 1 CPU72 (C^fLfJ Ui& 

[0 0 2 7] Z©<fc-MC, ^IQ^D^fgHCi-SATA 
P I nv> K#yS7j5*X<fc*U4, CPU^&f-*®R 

^y7T^*U®««S5trKl/^»C, ft&l^X#©« 20 

[002 8] BP"fe, LSI7 1i!)USftf^X^0i 
(3V> K^ry MSSr-^D) 7 1 2 

(CifctJi£A/t-fr<b, C PU 7 2^37> KM5:ffot 

^•g>rai4, ^- # (Dma&esiz®. y ?bs*it v ^^raeuc 

&y, i©R|(c, jJxXhn^tf^.-^ lfr637>K)Si 
»ff Stlfe«^fC»i, L S I 7 1 fflftSl/^^^fli 
^c7 l ip^©nv>KU^X^ 7 11 l^f-^Fl F 
07 1 1 2, -?•©{&©£* 7 11 3iZm&— & 

imt 30 

[0029] fcx hny¥=L-$ ijb*e>38fTStifc=r7 
> KCfcHT, »&J©3V> R4Ay 7t*^U 7 1 2 

»37> R4, L S I 7 1 ©ft£ US>**«BHHB 

^c7 l itotftWS*iTv^*ri:tc«5*. 

[0 0 3 0] tot, «SJ0)3V>KfC*fU CPU 7 

2 ©fig 'j >tc&»?& A# b # ©fa 

*U CPU7 2^ftao^W?ia<Ojai8JCr3«:*«S. * 

fe, CPU7 2ffl/rftiU:, LSI7 1tftaNn> 40 

7 l 2©7Kl'X£loi;-f£» : fr<b, ttJftTKl/:*© 

So 

[0031] immvm 2 ) &fc, *i§w©»#« 2 

{CfE®$tlfe^©^g©^«8{Co^T, HI. 03 £ 
[003 2] *HJ6©?^ffi2{Cj:SATAP I^n hn 50 
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jHWWffl L S I ®37> KftSEfrjJStt, C P ufr?>n& 

5t3*l£Ay7T*^U©*&Mft7KUXS:^3gU A 
m^V^tom (3V>hW7h®i^t 1 1 ) &&ffcfi 
-f £ J: o tc L fc t>©T*&-5„ 
[0033] *-f, fctfttcovvrswrt*. H3ti, * 
SSMS©^JB2»CfeWSLS I 7 l«fflA>77^=E'J 
7 1 2|%Dft*l^';*#^3V> KA>ry h©|&8ftl&E$; 
SrijVttitfrc&S. C PU 7 2«5#Bj£LfetftM5fe7 Kb 
XB, CIC14, #£b*?**ffl (37>NW>y h©fl 

[0 0 3 4] r^tC, ttftfCoWCSWrtS. ATAA* 
2&/rLT^Xh3>tfrL-^ i^^g$tifenv> 
K£af9Lfc»&, ATAPlT/nh3;i/iWWLSl 7 
114, tah3>^-j(lMLfe3V>Kl/^ 

zm*#m\/¥*9%$mmi 1 i©=/v>Kui/"x# 

7111a, ^xh=/>bfn-^ l^jlMUfenv^K 
;N7r>y hfflS:^l/^*«iH«rti«7 1 1 ©ir-# F I 
F07 112A, *x hn>tf 3- # ltfi^fL £:-?-© 

{&<DP&uvx*mz$&\si?x*fflm® r i 1 i©-e 

©f(S©ftffl/^X# 7 11 3^&*fl-r^„ 

[0 0 3 5] JStC, CPU7 2^?,f-^roW^ 
#Ae>*lTV^«^t4, ATAPiyDh3;^JiLS 

I 7 1(4, Ay7r>l ! 6U 7 1 2fl)CPU72^L 
fe«BWStT K B tcftff l^x # ©ffi (37> R\°>r 
yMlfe*tf) &*»U CPU 7 2tC*fUSJyi&#& 

ffiu T-*-^©*&MfF«i^y^t-o 

[0 0 3 6] CPU7 2&4, fUyii^ffl^l/-^-^*^ 
7 T** 'J 7 1 2©T KbXB U 

S?x*<Dffi (nv>R^y Mtfcitfr) &Bt»;fflUfe 
[0 0 3 7] S?/KE©T-*-^©^*fifFoi$:^^tlTv^ 

V *Xh3>^-i!1^37> K^WTS 
ATAPl7'nb3;HIWLSI7 1tt, M>y 
77^^'J 7 1 2CDCPU7 2j6)9B)£bfettJW5feTKl/ 

SrtSWU CPU7 2lC*fLaF*Jii*S:ffi'r. 
[0 0 3 8] Z<D£?IZ. *|Qg©^2tCj:SATA 
P I 3Y> K«0#53ttCJ:*U;fc C PUj5i(»&88£anS 

f-^roftM^fMciot, cpu*»e>*B3tsti 

[0 0 3 9] BP*., LS I 7 li$im&M^y**0M 
(37> K/t^rv hmz&ti) WWTttV 7 1 2 
KJ&.VTh/u'Vfrio, CPU 7 2^3Y> F«SIfefft>T 
^SBBtt. f J - * ©*&MfF«T(4«? y ^3 tiT v ^S^fflUC 

»ffSnfe«^lCti, /W77^=E'J7 12©CPU7 
27b^Lfc*&lft$ , cTKl'XCtCftWU^<5r©^i (3 
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©nv>Fte, ;t<y7?^tU 7 l 2 ©7 Ki/^BJC* 

[0 0 4 0] tot, 4££©3V> RC*f U CPU 7 

tl, CPU 7 2^(D«La^©^i{Co^S <! * 
fe, CPU7 2©/rfe«U:, LSI7 1^7h3> 

[0041] (msffmm 3 ) *8i8©3ii$£ 3 
izfflfcztitcminmmmmi^^T, mi, m^z 

0ffi3tC^SATAP I-7°D Nnjl/f&RSffflLS ICD37 

> kash^i*. CPU* e>-r- * ®«aflafBrs:#A ^ 

r*^y©fSW5fe7 FUos.lc, Ml^^f«)37>K 
[0 0 4 2] ft, m&HZ^xm&'&o M4it, # 

gma>fcffli3 (cfetts l s 17 1 rt9®^7r^?'J 
7 1 2p*g©^l/i;x^^>n-7> KA4ry h©&3ftfif£; 
fcjaV**)©"?**. C P U 7 2 Ufcf&W5fe7 K V 

xmctt, #t (37> fa*? h<DM*-£ 

[0 0 4 3] «*CtC, g&mco^TfiW-rS. ATA/U 
2 fctf-LTtf;* h ay\?*.-Z l *>^i£ff 3*ifc3V> 
KSrSfiLfe^, ATAPl7nha;i4iJiiLSl7 
1 it, 3ftx h ny\f=L-$ 1 ^bfeav> K 
*H&2^US?***8*MB«7 1 l©n7>KL'i;x^ 
71 1 1a, *^hn>trn-^ l2ft£fSLfe3V>F 
h«&^U^4»«BW1B«7 1 l©7-*-# F I 
F07 112A, ^hn>t.°o.-^ l^fgL^-e© 

tefflft* \s*j7s*m&#M isv* $&mm 7 1 1 
oymopkmxsVT.* 7 1 1 3^&,Mt-s 0 

[0044] »C, CPU7 2fre>^-*©te$jfFT5l& 
#*e>4xT^.£t§£te, ATAP I^n h=U»PLS 
I 7 Hi, Ayyy^^V 7 1 2fflCPU72«l 

U CPU7 2fC»Lffl i ;ii*«:mU T^fflteHflf 
[004 5] CPU72&, fjy^^^U-^^ej 
>©ifT*Ay ^y^D 7 1 2©7KU7D^e)37> 
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y&#, r©2o©ffl^^-r-*-^K^©^S:fiML, 
[004 6] StflB©-?- * ©miftfF^ e>4xT 
ftSi:, atap I7"n h=i;HSiJ?LS I 7 l it, fcA 

U^*«BWfRtt7 1 1 tf)3V> Fl/^^71 1 1 

/\, hn^tfa.-* l «§lt37> \f/Vrv h 
«S:««U^**S«rtBW7 1 1 F I FO 7 1 

10 12A, jJxXhn^tfrL-^ l1fimi,tt<7m<DP& 

uvxtmzp&isvxtmtitmi 1 1 <z>-e©flii©# 

^U*;**7 1 1 3/Siffi»U CPU7 2(C*H,«|y& 

[0 0 4 7] ZL©<fce>lC 3f^6fi©J^SB3KlJ:6ATA 
P I =r?y Wmfr&iz&tiif, CPU3^e>-r-#©» 

*raw&#Ae>*iT^s*#tc, cpu#e>ffl»«»c#g 

l/i>'x#©nv> Fl^'x^'fii, 37> FA^y h© 

20 ^JCLfefc©"*?**. 

[0 0 4 8] IP*>, C P U 7 2 ifi/ty 77^ : E I J 7 1 2 
©7 F l/*D*>MbJ&y&A/£: 2 AM htf-r-^ISg©* 
*KS:*!lWT?*Sffin»*Sii:^&, -£©«CPU7 2# 
&y&tK^$Sy©3V>F/*5ry h©'fi-f> J £©ffi©& 

* u$?*#©fis:i3!ii&i-£z: t nmmta y , y r 

*i2X&©8fl^EI*i,.2>. 

[0 0 4 9] CPU 7 2#, ^ftWSfcTKU^DS: 

ABSISJCKSU Mtc, C-FT^-fextfoTfg&CPU 

y aa#H3Wihwu c p u 7 2 3&.cmmma> 

[0 0 5 0] 

[nw©^&*] j^o:©j:e»{c, *mimm&miizgkz> 

ATAPl37>FiMKH *xhn>tfrL-^^ 

e)ATAA'7^btATAP IigtDMU^ffl 

-rs^©^-^ FiFot, 3gfirt©fwwsrff -7C p 
ufflRAMt t xmm BjiBa^t v 7 r ^ =e u & A#-r ^ 

40 ATAP I 3 F«3SI7J^Cfe^T, ttflBCPU^^ 
■^-^©^MfFBl^-^A^nT^S^lC, sugBCPU 
&*B)£S tifcltfSB/^ 977«'J ©^Ifl^T K l/X 

&z> a ztuz**), cpu©suy^*aa^tcj3i7s* 
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